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Description 
INTEGRATED CIRCUIT PROBE CARD 

FIELD OF INVENTION 

[0001] The invention relates to an integrated circuit probe card, 

and more particularly, to an integrated circuit probe card 

using two-piece configuration and can be applied to the 

testing of an integrated circuit with high pad counts. 
DESCRIPTION OF RELATED ART 

[0002] Generally speaking, before an integrated circuit device is 
packaged, a testing process is performed to verify the 
electrical properties of the integrated circuit device on a 
wafer. The integrated circuit devices that meet the specifi- 
cations of the electrical properties are separated for the 
subsequent packaging process, while others that do not 
meet the specifications are abandoned to cut the packag- 
ing cost. 

[0003] FIG. 1 is a schematic cross-sectional view of an integrated 
circuit probe card 10 according to the prior art. As shown 
in FIG. 1, the integrated circuit probe card 10 using three- 



piece configuration consists of a printed circuit board 20, 
a ceramic substrate 30 and a probe contactor 40. The 
printed circuit board 20 comprises a plurality of pads 22 
and a plurality of conductive wires 24 electrically connect- 
ing the pads 22 to a test machine (not shown in FIG. 1). 
The probe contactor 40 comprises a plurality of probes 
42, which is used to contact an integrated circuit device 
under test (DUT) and acquire the electrical properties 
thereof. The ceramic substrate 30 comprises a plurality of 
upper pads 32 provided on the upper surface and a plu- 
rality of bottom pads 34 provided on the bottom surface. 
The pitch between the upper pads 32 is approximately the 
same as that between the pads 22 on the printed circuit 
board 20 and the pitch between the bottom pads 34 cor- 
responds to the pitch between the probes 42 of the probe 
contactor 40. The pitch between the upper pads 32 is 
larger than that between the bottom pads 34 of the ce- 
ramic substrate 30, and the pitch between the pads 22 on 
the printed circuit board 20 is ten times larger than the 
pitch between the probe 42 of the probe contactor 40. An 
electric testing signal from the test machine will be trans- 
mitted to pad 22 via wires of the printed circuit board 20, 
wherein the processing of impedance matching, anti- 



reflection, anti-degenerating and anti-disturbance are 
performed through the wire distribution in the printed cir- 
cuit board 20. The testing signal is then transmitted to 
the integrated circuit probe card 10 through the pads 22 
on the printed circuit board 20, the upper pad 32 and the 
bottom pad 34 of the ceramic substrate 30, and the probe 
42. 

[0004] FIG. 2 is a schematic cross-sectional view of the ceramic 
substrate 30 and the probe contactor 40 according to the 
prior art. As shown in FIG. 2, the probe 42 of the probe 
contactor 40 is provided in a sleeve 44, which allows the 
probe 42 to move up and down, and is electrically con- 
nected to the bottom pad 34 of the ceramic substrate 30 
by a solder 36. The bottom pad 34 is electrically con- 
nected to the upper pads 32 via an inner conductive wire 
38 of the ceramic substrate 30. The solder 36 is first 
formed on the bottom pad 34 and then a reflow process is 
performed at 220°C to solder the sleeve 44 so that the 
probe contactor 40 is connected to the ceramic substrate 
30. Similarly, the pad 22 of the printed circuit board 20 is 
soldered to the upper pad 32 of the ceramic substrate 30 
by a reflow process to connect the printed circuit board 
20 to the ceramic substrate 30. 



[0005] The conventional probe card 10 using three-piece config- 
uration, which consists of the printed circuit board 20, the 
ceramic substrate 30 and the probe contactor 40, pos- 
sesses the following disadvantages: 

[0006] i, since the printed circuit board 20 is made of polyimide 
or FR-4, which will deform and become defective when 
the reflow process at 220 °C is performed, the conductive 
wire 24 on the printed circuit board 20 is subject to dam- 
age which will affect the electrical properties of the 
printed circuit board 20. 

[0007] 2. As the solder is used in the reflow process to connect 
the printed circuit board 20, the ceramic substrate 30 and 
the probe contactor 40, impurities are subject to get into 
the molten solder in the reflow process. These impurities 
may change the resistance of the solder and further influ- 
ence the electrical properties of the probe card 10. 

[0008] 3, it is very difficult to control the relative horizontal posi- 
tions of the printed circuit board 20, the ceramic sub- 
strate 30 and the probe contactor 40 after the reflow pro- 
cess. If the variation of the horizontal position exceeds a 
predetermined range, the force applied to the integrated 
circuit device under test is not uniform that may destroy 
the integrated circuit device. 



[0009] 4. The probe 42 can move up and down in the sleeve 44 
during the testing process to electrically connect an inte- 
grated circuit device under test and the bottom pad 34. 
However, since the probe 42 hits the solder 36 and the 
bottom pad 34 during the vertical movement to up and 
down, the solder 36 and the bottom pad 34 tend to peel 
off, thereby, the circuit becomes open, and the probe card 
10 becomes fails the test. 

[0010] 5, The size of a current ceramic substrate 30 that is used 
currently in the industries is between 30x30mm and 
80x80mm, and the pitch between the bottom pad 34 
shrinks as the number of the probes 42 of the probe con- 
tactor 40 increases. As the number of the probes 42 ex- 
ceeds 3000, it is difficult to electrically isolate the bottom 
pad 34 since the pitch between them is too small, i.e., the 
conventional design can not be applied to the test of an 

integrated circuit device with high pad counts. 
SUMMARY OF THE INVENTION 

[0011] The objective of the invention is to provide an integrated 
circuit probe card using two-piece configuration, which 
can be applied to the testing of an integrated circuit with 
high pad counts. 

[0012] | n order to achieve the above-mentioned objective and 



avoid the problems of the prior art, the invention provides 
an integrated circuit probe card comprising a circuit board 
and a plurality of probes provided with a first pitch be- 
tween them. The circuit board comprises an upper surface 
and a bottom surface, a plurality of testing pads provided 
on the upper surface with a second pitch between 
them, and a plurality of conductive wires provided inside 
the circuit board for connecting the testing pads to the 
bottom surface. The testing pads on the upper surface 
can electrically connect to a test machine and the probe 
can electrically connect to the conductive wire. The first 
pitch is smaller than the second pitch, and approximately 
equal to the pitch between signal pads of an integrated 
circuit device under test. Also, the circuit board can fur- 
ther comprise a plurality of electronic devices provided on 
the upper surface for processing testing signals. 

[0013] The invention as compared with the prior art, possesses 
the following advantages: 

[0014] i unlike the conventional probe card that uses three- 
piece configuration, the integrated circuit probe card of 
the invention uses two-piece configuration that consists 
of the circuit board and the probe contactor. That is, the 
invention incorporates the function of the conventional 



ceramic substrate in the circuit board. 

[0015] 2. The entire surface of the circuit board is available for 
allocating circuits according to the invention, while there 
is only 80 mm (the width of the ceramic substrate) for al- 
locating circuits according to the prior art. Obviously, the 
circuit board of the invention can accommodate a probe 
contactor with high density; high pin counts to test an in- 
tegrated circuit device with high integrity. 

[0016] 3, since the circuit board of the invention can be manu- 
factured by a circuit fabrication process at a lower tem- 
perature, the invention can prevent the material of the cir- 
cuit board from thermal decay and deformation so as to 
avoid the failure of the probe card due to the reflow pro- 
cess at high temperature. 

[0017] 4_ The probe is directly in contact with the conductive 

wires on the bottom surface of the circuit board, therefore 
the invention can avoid the peeling off of the solder and 
the variation of the resistance originating from the con- 
nection between the solder and the pads. 
DESCRIPTION OF THE DRAWINGS 

[0018] other objectives and advantages of the invention will be- 
come apparent upon reading the following description 
and upon reference to the accompanying drawings in 



which: 

[0019] FIG. 1 is a schematic cross-sectional view of an integrated 
circuit probe card according to the prior art; 

[0020] FIG. 2 is a schematic cross-sectional view of the ceramic 
substrate and the probe contactor; 

[0021] FIG. 3 is a schematic cross-sectional view of an integrated 
circuit probe card according to the invention; 

[0022] FIG. 4 is a close-up fragmentary view of an integrated cir- 
cuit probe card according to the invention; and 

[0023] FIG. 5 is a schematic diagram showing the fabrication of 

the circuit board according to the invention. 
DETAILED DESCRIPTION OF THE INVENTION 

[0024] FIG. 3 is a schematic cross-sectional view of an integrated 
circuit probe card 100 according to the invention. As 
shown in FIG. 3, the integrated circuit probe card 100 
comprises a circuit board 110 and a probe contactor 200. 
The thickness of the circuit board 110 can be in a range 
between 4.80 mm and 6.35 mm, and the width can be in a 
range between 9 inch and 12 inch according to the cur- 
rent fabrication technology. The circuit board 110 can be 
designed to be any shape, such as circular with a diameter 
between 9 inch and 12 inch. The probe contactor 200 
comprises a plurality of probe 210 provided with a first 



pitch 220 between them. The first pitch 220 is smaller 
than 400 micrometer, and approximately the same as the 
pitch between signal pads 240 on an integrated circuit 
device under test 230. The probe 210 can electrically con- 
nect to the integrated circuit device under test 230 and 
pick up the electrical properties. 

[0025] The circuit board 110 comprises an upper surface 122 

and a bottom surface 123, a plurality of testing pads 124 
provided on the upper surface 122 for electrical connect- 
ing to a test machine directly (not shown in FIG. 3). In ad- 
dition, the circuit board 100 can further comprise a plu- 
rality of electronic devices 132, such as a capacitor, a re- 
sistance or an inductance, provided on the upper surface 
122 for processing testing signal or impedance matching. 
The testing pads 124 are separated by a second pitch 
126, whose size can be designed according to the specifi- 
cation of the test machine. The second pitch 126 separat- 
ing the testing pads 124 is larger than the first patch 220 
separating the probe 210. 

[0026] FIG. 4 is a close-up fragmentary view of the integrated 
circuit probe card 100 according to the invention. As 
shown in FIG. 4, the circuit board 110 consists of four 
laminates 120, 130, 140 and 150 with a plurality of con- 



ductive wires 128 connecting the testing pad 124 and the 
probe 210. The probe 210 is directly connected to the 
conductive wires 128 on the bottom surface 123 of the 
circuit board 110. A testing signal from the test machine 
is transmitted to the integrated circuit under test via the 
testing pad 124, the conductive wires 128 and the probe 
210. 

[0027] FIG. 5 is a schematic diagram showing the fabrication of 
the circuit board 110 according to the invention. As 
shown in FIG. 5, the circuit board 100 is manufactured by 
thermally laminating four pieces of laminates 120, 130, 
140 and 150. The laminates 120, 130, 140 and 150 can 
be made of polyimide or FR-4, and a conductive metal 
138 is formed inside in advance. The pitch between the 
conductive metal 138 of the laminate 120 corresponds to 
the second pitch 126 separating the testing pads 124, 
while the pitch between the conductive metal 138 of the 
laminate 150 corresponds to the first pitch 220 separating 
the testing pads 210. Although the four pieces of lami- 
nates shown in FIG. 5 are used for pitch adjusting, 
impedance matching, anti-reflection, anti-degenerating 
and anti-disturbance, one skilled in the art should appre- 
ciate that the invention can use laminates other than four 



pieces for pitch adjusting and impedance matching. After 
the laminates 120, 130, 140 and 150 are completed, a 
thermal laminating process is performed to laminate the 
pieces 120, 130, 140 and 150 into the circuit board 100, 
wherein the conductive metal 138 in each laminate con- 
sists of the conductive wire 128 of the circuit board 110. 

[0028] Compared with the prior art, the invention possesses the 
following advantages: 

[0029] i. The integrated circuit probe card of the invention uses 
two-piece configuration, which consists of the circuit 
board and the probe contactor, while the conventional 
probe card uses three-piece configuration. The invention 
integrates the function of the conventional ceramic sub- 
strate into the circuit board. 

[0030] 2. The entire surface of the circuit board is available for 
allocating circuits according to the invention, while there 
is only 80 mm (the width of the ceramic substrate) for al- 
locating circuits according to the prior art. Obviously, the 
circuit board of the invention can accommodate a probe 
contactor with high density, high pin counts to test an in- 
tegrated circuit device with high integrity. 

[0031] 3, since the circuit board of the invention can be manu- 
factured by a circuit fabrication process at a lower tern- 



perature, the invention can prevent the material of the cir- 
cuit board from thermal decay and deformation so as to 
avoid the failure of the probe card due to the reflow pro- 
cess at high temperature. 

[0032] 4_ The probe is directly in contact with the conductive 

wires on the bottom surface of the circuit board, therefore 
the invention can avoid the peeling of the solder and the 
variation of the resistance originating from the connection 
between the solder and the pads. 

[0033] The above-described embodiments of the invention are 
intended to be illustrative only. Numerous alternative em- 
bodiments may be devised by those skilled in the art 
without departing from the scope of the following claims. 



